furnace (Lindberg Blue M). The decomposition residues were analyzed by X-ray powder diffraction. X-ray powder diffraction data were collected on a Bruker D8 Advance diffractometer 
Synthesis of Homometallic and Heterometallic Diketonate Precursors 1-5
Homo-and heterometallic diketonates 1-5 have been obtained by the solid state synthesis. In a typical experiment, a mixture of two powdered reagents was sealed in an evacuated glass ampule and placed in an electric furnace having a temperature gradient along the length of the tube. The ampule was kept at constant temperature for several days to allow crystals of diketonate products 1-5 to be deposited in the cold section of the container where the temperature was set approximately 5 °C lower. Data reduction and integration were performed with the Bruker software package SAINT. Data were corrected for absorption effects using the empirical methods as implemented in SADABS.
The structures were solved and refined by full-matrix least-squares procedures using the Bruker SHELXTL (version 6.14) software package. All non-hydrogen atoms were refined anisotropically and hydrogen atoms were included in idealized positions for structure factor calculations. Two of the CF 3 groups in 1, 4, and 5, three of the CF 3 groups in 2a, four of the CF 3 groups in 3, and five of the CF 3 groups in 2 were found to be rotationally disordered. All fluorine atoms of the disordered parts were modeled with isotropic thermal parameters using similarity restraints. Some bond distances in the disordered moieties were also restrained. Crystallographic data for 1-5 and details of the data collection and structure refinement are listed in Tables S3 and   S3a . 
½ , based on all data. 
½ , based on all data.
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Theoretical Calculations
All geometry optimizations were performed at the DFT level of theory using hybrid exchangecorrelation functional PBE0. All atoms were described by the def2-TZVP basis sets. The nature of stationary points on the potential energy surface (PES) was determined by calculating the full Hessian matrix followed by computing harmonic vibrational frequencies. All structures reported were found to be true minima on the corresponding PES (no imaginary frequencies). All calculations were carried out utilizing the Firefly program package. In order to obtain a better evaluation of energetics, single-point calculations were performed utilizing the recently developed double-hybrid DFT functional with empiric dispersion corrections (here B2PLYP-D3). All atoms were described by all-electron relativistically recontracted triple- basis sets (TZVP). Relativistic effects were accounted through the ZORA approach. All calculations at this level of theory were executed using ORCA (v. 3.0.1) program suite. System at the PBE0/def2-TZVP Level of Theory System at the PBE0/def2-TZVP Level of Theory 
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